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[#ff!f*<7>f£ffl] 
1 ] 

mit'?7*Z'*7J» (MgO) *±J&frt LX, ->'J3> (S i ) &5 0 0 p pmJ^T^ 
2] 

HfTfS^'J 3* (Si) 73 S *R&2 0ppm~ 300p pmfl)t«^^^i<k*#mt1- 

5 0 p praJJlT^A^V-JA (C a) , 5 0 p pmJ^T^t (Fe) ^ 2 5 0 p pm& 
TOTJK-^A (A 1 ) ^ 5ppmttT©--^^ (N i ) , 5 p p mtlT<7)t h 'J ^ 
■A (Na) ^ 5 p pm&TO* 9 (K) £>K«lS tl* £ t £ St;£}S 

1 ie«c^) -f 9 X -7 -f -f * X V -f /** JKa-KRHIo 
[ffjfcSU] 

iffi^5Xv7>f *XW /-**;w~te5 %J^±<D^r-fey > (Xe) Jfcm#*;*# s & 

[flfj&R 5 ] 

SHbv^v^A (MgO) *iiS-UT->>j3> (Si) j&«'5 0 0 p p m&Tifobn 

s *t a ere tr i t £#m tn^x^f^^w^ jk^m 

[if»6] 
[IM7] 

ffifBfiHSRttft^«*tfB3lMff (CVD) , W-tf-A, ^r/-^Wrr/^ * 

£ «t t -T * « 5 IE«0 X 5 X -7 7* 4 X X U J )\><D ifcgBEM&^&o 

im*m 8 1 

«iriBMR^(i^:«2 0 p pm~ 3 0 0 p pmfljgc7)->tj 3 > ( S j ) ^|, D? ^j> 

t t i- * 5 ?a«o x 9 x -7 t* 4 * x v w <vummk3ikf>mo 

[iM9] 

«r««*lllt:*±5 0 p pmfilTOA^f A (C a) , 5 0 p pm^i (Fe), 

2 5 0 ppmtlTO7Jl'5^A (Al) , 5 p p ml&TV>- y tr (N i ) , 5ppm 
WT^thVvA (Na) , 5ppra^*^A (K) h KSsiDS *l* £ t 
Mk-?& m$.m 5 lE^O X 9 X7 7* -f * X I- -f * JKD^RJBURit^fto 

i o] 

-r&i£re£ £ t> k#*> >r t 5 iat(7)7'7Xv7 f ^ * x w 

[0 0 0 1 ] 

-*-«£ 9 K L^7 , 7X-7f^^P^A'^WIIS^^il^i:Mt^o 
[0 0 0 2] 

7"7X7f^yW/^^ (PDP) Ji^U^A (He) +4r-ty> (Xe) „ 
> (Ne) (Xe) „ ^'J^a (He) +^rt7> (Xe) + (Ne) 
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[0 0 0 3 ] 

n^^^r^^m^ (y) &w*tm >mn (z) ^m^tm ^mn/ttt ^ -^-r^ 
^m^tK5c?-^TT^*« (2) ±^^B&?tt^T vu^mm (x) £*frr& 0 

[0 0 0 4] 

(y) h+r^T-i ym,m (z) ^-etL-rtui^i!®^ . ^^±^^Bg;^ 
tttz&m^xmux-mmztix^&o x*^ymi& (y) t^^^-om^ (z) &fm 
ztitc±m&te (i) nti±^itm#e (6) tM g o§ii (7) 7Mae£*L& 0 M g 

O^fil (7) JijfcMKJ: *)$k!kLtzm*coxsSv ? V y ffrhmmfam (6) tis ( 

y. z) *&m^& tm&K~^m^<nik&&m*m <^&&*&tzLT^2> 0 

[0 0 0 5 ] 

TV\sxmm (X) tf^J&S *L£Tg&^& (2) H:ii7hT^iI (X) £S?<i:-? 

^Tfgitm#g (4) ^bj&£*l& 0 T»m#« (4) ±^{±{jt?^a;^sr^±7j^Fi 
m (3) ^fig^ti-cv^c Tfui§m#a (4) tRgit (3) c7>gffin{i^*# (5) ^ 

[0 0 0 6 ] 

±SR36* (1) £T£I$^& (2) (iH^L'iv^^-^^ hKX y)&&$ti& 0 ±^fit 
(1) tTSB^* (2) (3) tircifem^lWKiiH e + X e . Ne 

+ X e > He + Xe+Ne'i t'O^fSr'^^^x^A S ft&o 
[0 0 0 7 ] 

p d p i±m&<omm* : 0k%L-f2>tz?>^, 1 7 1/ - a ^it^i^s^ < ©t 77 ^ 

Ktcfr*tTB#fri!lIE!!&U T YVZ/y^tU^^-r^^ (Address and Displa 
y Seperated: ADS) ^^LTi/^o #^^7-f - )V Vlt-£WW**afflltZ*£2>tzit> 

? h mm »±±# 9 > y (mm) ti^ s M? ^s-t^T-y'T^iwtTfsfc^ 
«&?*L4-fc? hyvymmzfrifhtLx^Zo mm* 2 5 6Pifl8-e®&£g^L J; 0 t 

B2^J:^l/6 0 7 V- AffiM (16. 67ms) {±8^ 

-9" -7*7^ -JVK (S F 1 - S F 8) Kfrifhti&o 8m<V*r77 4 ~ K (SFl-SF 

K-C2" (n = 0, 1. 2, 3, 4, 5, 6, 7) (75Jt^£-CJi iDT &o 
[0 0 0 8] 

[S3 £^114 «\ H 1 fc0j3*LfcPDPOS*ft$gy&*5F-r o 

'J -fey r»M8fc:ii, t<tc07,^t>li (Y) K±^-^yzfm.M (Ramp- u p) 

wmmzftto* fi&o zL<o±.&?-y7&.=& (Ramp -up) Kx^±mm<r>^)vn\zm 
mw&z&o -rco-t v y r y -fmm-x > y Kvxig (x) (z) 
±n»4jEttift«!>Kmfflf* s *«s*L, ^^tvti (y) injinaitt^ttmwj&^asit 

*o ^7F77 7'tl(:?I^I^T, ±#7 >-7°ifeB (Ramp -up) (D^-^MKX 
*)i&^JEM'&(Dmmfr&T-r&T&7y-?tiL : & (Ramp-down) ^^t>l| ( 
Y) UliWcgpjDStl&o T&7 >7tBLl& (Ramp-down) li-fc A/ft tIKpftJH* 

[0 0 0 9 ] 

7KU^MCI^Itt7^t>^M (scan) *«^*-v^»ffi (Y) KM^iW 
21M>bmmzx*vWl>X (scan) l^lLTTK^Sg (X) ^JEm±<DT 
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~9^)^7 (data) rftPM S 0 iw^ty/^ (scan) t •f- 9 ^)V7, 

(data) (Dnjz^tmmitmm^Qi&z *itzwmi£t laotf-^uu (dat 

[0 0 10] 

^x-r^^mn (z) K\i-ty vv^ymmtT vu^mm^mKmu^MMmm ( 
zdc) frw&zn&o z<DW.mm& (zdc) ti, -ty h ymm -tm ymm 

(Z) i7.4r^>m® (Y) <7)l«(:-by 7 YV7W 

fflKX*\>mW, (Y) tt^f^^il (Z) OM<7>fem7^£ < & £&v> J: 9 ic^-^ 

^-o-m^ (z) t^^mn (y) <7>M. ^ ^{±-^^x-f >m^ (z) trKwi 
m (x) offiomjE^^r^^-r&o 
•y-x^-o^wtctix^r ^ ymu (y) >m® (z) ^3£#ik»k«7M > 

(sus) WiinSt^o T KV^mm^J: ^ jg#i$*L*:-fc;Wi> -k)Vft<7>mm,J£ 
\z*)r7.7-4 y^)V7 (sus) 7i s t)PfeoT-9-^-r^ (sus) T^EPlfflS tl&fctf 

K % **^>m® (Y) tt^f>fvli (Z) OWi:t^f'f^ifc«, ^ 

[0011] 

T.UttA^Z v^E^i^ (e r s 1, e r s 2) t ®BE l^;V#Vh£ v>v > 7°$tft£ (e r s 3 
) tf-V-^T-'i yMM (Z) KW&Zfc&o £<7><£ o (ersU e r s 2, e 

r s 3) -h^)v^K^^^tm^WiMi)^^, txf^ ymniz ^ <9 

[0 0 12] 

®WitmMri3\ (Y) tt^r^^tl (Z) 

(rstl> r s t 2> rst3) t±#9>^^ (Ramp-up) H:&Jo 
LT7Kl/XiMtf^fi'>iMWM, (X, Z) tlS H^liH 3 

kis^s tL^-etL^ t mi«>Kiw]--c&&<, 
[o o l 3] 

Jt> tev* * > 9 - ^ -f X (Contour noise) & £ 0 ItPDP -Ci^q'nftKT)® 

e.'i^o pd Ptimmm/Mffi&m^m-rtitf-f&izt'***? y-rz u y^-hmn 

-?%><DX7 KVXiM^g<^ 19 , *y 7,7-4 >«SW(D5i««L< Wx.tf, 4 8 0 

^yn y fr(bWii&<7> x * v y 9 ^ y$x~B.K7.*^y-?hisyy)\<7*^yj5$:*& 

FUXMfflli 480X3^sX8=13ms VA±X~$,2> 0 Ltz^-oX, 
rttt^r^ ^Tfbtt^B#rati 16. 67ras-13mst4^ #&MfK)&' 

^<7)iIiI^S<-r&^t : \ 7 h*UxMm*$.h LK <\,* 0 iSy 9 \±7 Kl/^fei<7)lii:M 
0 7 * m y )U 7, \z fi i <ry X 1 1£ v 9 Hx^>(DX^r(7y^)V7 mi) % & < £ o 

[0014] 

V'y 9imiPDP<DU.f£*JUm&.&&<&^tet*i#M^&M\%&$>& 0 £co££>KPD P 
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[0015] 

— *\ H#£§i§ 2 0 0 1 - 1 3 5 2 3 8-fliP D P[*l icjfetA £ fitzWtM.jT ~C 

*-t;y (Xe) <7>^m*5%&±Km&&ztx~'<fcm<Di&mmxes**)i<i~st^TmW} 

2$JgX e^*;WAX e OS^itJPT&tefc'T F IHOv?? fit^ s liill"^ & o Lfc^o 
[0 0 16] 

7 KVXlMOy-^f{:-f^i^f ^SUfB^-i: LTIiftli (7) <D2^M 
•2) o 

[#fi=ti 1 ) B^m^^U2 0 0 1 - 1 3 5 2 3 8^r 

[f&^ia^] 

K&^jWSfc t J: ? <h HUB] 
[0017] 

[0018] 

mrci«**fc-rfc*t, pd p^§iiiiifkv^->^A 

(M g 0) £±Jftfl-fc LT->'J n > (Si) £ 5 0 0 p p mJilT^llPT^>o 
[0019] 

*PDP O^UffitK t±-> 'J 3 > ( S i ) 7) S ^CB& 20ppm~300pp m^K^iP ? tL 
[0 0 2 0 ] 

$PDP^II^Ii5 0 p pmtlTO*^>^A (C a) s 5 0 p pm^JlTO^ (F 
e) > 2 5 0 p pmWT<7)T;V^ =.*) A (A 1 ) , 5 p pmttT©-'^^ (N i ) > 5 
ppmtlT^tb'^A (Na) > 5 p p m JilT<7> * V ? A (K) * s 3 <b $ ft* 0 

[0 0 2 1 ] 

$PDPI1 5%&±<D**:S y (Xe) £^tfifeS#;**«#AS ft* £ 1" 

o 

[0 0 2 2 ] 

*PDPO«g|jiftf|lj&*fe»iK^^^'>^A (MgO) t±^CLT'>'j3^ (S 
i ) j&*5 0 O p pmWT*in?*LfcfiiaiR«r^J«-J-*et»**tro 
[0 0 2 3 ] 

*PDP <7)^MKMit^Sl±^MM^*^«X^^fiJffl LTPDP 
* P D P oftllSSi^liftli^ftf W«t (CVD) , -f-tr-A. 4*y 
-/Wr^ ^\ * 'J > ^O^-f ft^-oco Ifl£fljffi LtPDP CMtSo 

[0 0 2 4 ] 

- *PDP<&«*Rfifc#ffi»4«*Rfc*:*2 0 p pm~ 3 0 0 p pmflj^v'j 3 > ( 

S i ) *^ipi-a 0 

[0 0 2 5 ] 

*PDP^aJRfi3t^J±^SJR^5 0 p pmJSLT<^3!7^^^A (Ca) , 5 0pp 
mWT^ft (F e) . 2 5 0 p p mJ&lTOT — >> A (A l ) , 5 p pmWT^)-^ 
;v (Ni) , 5 p pmJ^TcT)^ h 'J ? A (Na) , 5 p p mJilTO* U ^ A (K) £ £ 

[0 0 2 6] 

*P D P^»Mii P D P C 5 %W±(7) + ^7 > (Xe) * ££T 
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[0 0 2 7] 

±» L tz * i K x KffiPDP 0* * O «ifdj & v 'Jnv* 

&#ft*jfflJflLrt:PDPIi* 7 Kl/^M»^M-?^SLTiliS©T, teSWWfcT 

in? -£* ii^-ei, p d p x-m&i&vmm i t * s -e§ * <, 

[0 0 2 8] 
[0 0 2 9] 

0) ^±^iL^ J/'Jav (S i) o aviiff >5:&l£Bt*] 

(Si) <7)-^^"*w t . ppmSr^-^o 
[0 0 3 0] 

(CVD) , -f-lf-A. ^i>-yWfr/ 

?\ * y > t'^liffi-ep d p <o iscil ? itSo 

[0 0 3 1 ] 

-r*:#ftli;fifc*fc#ffia i *»*o JtgS&JitettfcjfciJMW (Source matria 
U targetif:aT "V fcv>^) i:i"Jn> (Si) £tfc*8Sj&H LT 
t LT^mm^^-r^Clt'b-e^, ffi#^t77^->-)A (MgO) tv 
•j=r> (Si) ^-ii:NHi:v-^tLTfflv^^lIt:y'Ja> (Si) £^}JIl£-£ 

s:atHo -> 1 ; =r > (Si) ttv; =r> v-^fcepjunsft*/*? 

-iltuiistiifci^ii, v-*»Hi±BMb-=?$ r *>"> a (MgO) 

#99. 5 w t %lsl±0*7K^^^*V'>Alg5Sr*l8&L"C«f^-rio £<z>«^ 3 0 0 p 
pmJilTO*JVv">A (C a) > 5 0 p pm^TO^ (F e) > 2 5 0 p pmKTiOT* 
?^.r>A (A 1 ) , 5ppmtlT<0-'^iV (Ni) , 5 p p raJ^TOt h V V A (N a 
) . 5ppra^7<0*^A (K) a^jfttofcLT^Satiifc***^ il^J:^5 
O0OppmKT^y'J3> (Si) 7i%iP?tt2>o WV>3^x_*U*\ v-;*8jJIfcfiT?) 

a i oJ: o K&mm<v-^mTi&&m&*&WTz>tz>t><r>-> 1 ) 3 > (sd n 
[Hi] 



MgO 


9 9. 5 w t %— 99. 9 9 9 9 9 w t % 


S i 


5 0 0 0 p pmglT 



[0 0 3 2] 

z.<dx 9 <tfiiaiiU(K#*ffi*3Wffl uwf'f (y, z) t^m#S7) s fM? 

ti; v cPDP<7)±flS^±^MgO^MM^m*-r«>o i^)<t: 9 £?&*XfIK <fc PDPO 
±88l&IR±K3&ft$*t, (S i) a*»*i£inSftfc^SKH^2oJ: 5 K 1 0 0 

w t %K&^mk-w*z<"7& (MgO) t^m<^-^m^2Scm#i4«r5fc»i-^>7t«e>o 

-/'J rr> (Si) #5 0 0 p p mltkTK&t'&t HZ Z k K%2> 0 



(7) 
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in 2] 



MgO 


9 9. 5 w t %~ 99. 9 9 9 9 9 w t % 


S i 


5 0 0 p pm£(T 



[0 0 3 3 ] 

ttz, P D P fcjfc* 3 frfcfiMMtH tt 5 0 P pmWT05t7)v>"^ A (Ca) „ 5 0pp 
mUTOft (F e) > 2 5 0 p p mAUTcDT ^ A (A 1 ) > 5 p p mJslTO-y 
(N i ) , 5 p pmftT^t HJ * A (N a) > 5 p pmtlT«*U (K) 75>'-g-;£ 

10 0 3 4 ] 

g 15.0^2 KJ3V>T, V-*!M<t*l§Hcp D Pitc^^tt^^Mi-etiv"; n 
> (Si) <7)-g-*7j*MoT>/>&7>\ i*t{i^^xfl<7)^ x^^c^i?li5-r^c:t K&H 

[0 0 3 5 ] 

(s i) \$mt~??*=y^ a (MgO) K^sjs&ijns tx-wnt^y*^ 

?A (MgO) ^ H a a + (7)ti (O) (Oxygen vacancy) £*jjHt-T & t ^fc^iHHfo lc 

*A$*i4^#t«J, T**)^. *JW->^A (Ca) , $c (F e) , r;i/^-^A (A 1 ) 
, -y^W (N i ) , th'J^A (Na) > tf'J^A (K) & ^m^feai^te^'ft S 
*45HtUftffit4* l » ->'J3> (Si) tfilS^XRI^M^J: «9*-ft$*L*-^ 

[0 0 3 6 ] 

:(Oy'j3> (Si) * s ^iP 3 tt^^i: -eH 5-^55-75^ <fc 71:7 ^"fiS 
5"Ja> (Si) 5&flt&± fc* §= < * & t -J y * imH\t & 

ffifatf&Zo L^ot, ->»;3> (S i) ^7i 5 S/hi:^^)*EHrt<7)»-e^g|Si^ 
«6iD?*t4 £ t^Wi L^o t^fcftt, (Si) li|^»tf)ll:lti# 

SJg&Sfc LT»4ftMitrt^2 0ppm~300p p mfl^iO 

[0 0 3 7 ] 
[0 0 3 8 ] 

iii, (s i) i)mMZK?ci%mmizikntfx<7>mM^frfrtehT^^M*ifr 

[0 0 3 9 ] 

i6 *i 5 %&±<0*-tS > (Xe) Sr-^tfSSfBSPX eft*^*^A?JlJtPD PT*y 
'J3> (S i.) *HSftI$*t^«aiHH»i-4 y 7 *#te<7>£JS6£*£jj*i- 0 
[0 0 4 0 ] 

H 6 -Cfrrt** «t ? fcS5?&j£<a X e «t*^*WA?ttfc P D P Ofi&gSjR**^ 2 <7> J: } 
R-ftv^^^-JA (MgO) *±j£^LT">9 3^ (S i) ^3 0 0 ppmWTi:^D 

[0 0 4 1 ] 

L^tMoT, *&IJIlfc#S&aiR£SS2&ftX e ;WcJSffl-r& i: «*?J^ i: S:ilra;6 s 
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[0 0 4 2] 

[0 0 4 3] 

[Hi] ft*0 3«ffi^*iBifcmSPDPo2Sc«-fc;wflSjS=£r^-r^«iao 

[H2] 2 5 6»il«r^mi-*fc»^8 hf7**h3- K<*>7 I'-AW***?^ 

°[B3] $£#<z>pd p£iEilrr&£a6<ofBi!r^B£*i--«[ao 

[H 4 ] P D P $r«»r*"* fci&OflfcoKMiSfe^Sr^-r&Miao 

[12 5] ^ftn^tt^SCUSi P D POftjBIJe*v»T5"; a > (S i) <D^mK±& 

vv ? m.(omt^-f ? v v o 

[136] ICiS P D P®Mt:iJ^T^-ky ^ (Xe) ti")^> ( 

S i) X&Vv * m.<Dmt*7Fi-f ? 7 * 

[0 0 4 4] 

l : ±352£*u 2 : TSR£«. 3 : PSM. 4.6: mnfom, 5 : 7 : ffl, 

x:7K^lfe Y:^*^lfe z:t^f^>il« 
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